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Abstract of JP2003234355 

PROBLEM TO BE SOLVED: To solve the problem in a conventional liquid cryst^ display that high 
manufacturing cost is involved for manufacturing an TFT because it requires the of at teast S or 
more photomasks. 

SOLUTION: An amorphous semiconductor film for channel formation, an n-type SOTilconductor fHm 
formed as source and drain regions, and a conductive film formed as source wiring and drain electrode 
are stacked and then subjected to patterning operation using the same photomask. An insulating film 
104 on a terminal is removed using a shadow mask to expose the terminaL A conductive film formed as 
a pixel electrode 119 is formed and subjected to patterning operation using the same photomask to 
form a pixel electrode 119, source wiring 1 17, a drain region 1 16, and an amorphous semksonductor 
film 1 14 for channel formation. The pixel and terminal of a liquid crystal display can t>e marHilsi^red in 
four photolithographic steps including the formation of gate wiring 102 and the terminal 
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(54) mm<oi&mi #«fl=««©f^i!*^ 



(57) 

^^x^'f-m^oymmmi o 4^*u^«?eB€:S^i^•& 
1 9. V-XSH^l 1 7S.tKKU"f >mill 1 8. V — 




( 2 

I 

mmxmzmmy- hmmRz^mmm i com^^mm 

tm 1 cD^^#:iiT'/=j;sB 1 (ommm^m^v. mmm 

IBm 1 0»«it. 2 ©i|£gt»l8l2fct^«He® 1 

<DmmMt:mm.m\zw^\^x, mm h u-r 

mr^mmut.. mum*m<Dy- hmmzmm.m\zm 
m^n^^ 1 -Bca-mm'j~-^mm\z^%m\zm 

3ggSn-5^2(Dag^?&#'r5fi&^«5<l:*R|-»«tC3^fig 40 

Mem 1 ®iJ£^#:tt±:K-#«S©^^tt^^*^«m 

mum 2 £D*«#:K±('^ 1 (DmmM^m-^i.. 
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mmm.mm^mifm\z^^ux. fflesg i ©3«^<©«is 

m 2 ® v:3t i7 ^ffl fc^TW j2ig 2 <7immgkSt.nm^% i 

m\zmii^T&^\^x. wism 1 H w-f >«s 

p-r >mm<DT^mmi:.mu'j-7.mmo:>y<r>m.m.ii>,z 
^mv. mmmi<r>^mmm\zm^^nm.h-. m^w,2 

©«mK&S«6?l4:^^bT, MSB H >«ffi-h<D«ft 

^« ^n^eti, mum2<Dmnwkizi^^w^t^z.i:^ 
i4Em 1 <D^m^m.. mmm, 2 (D^m^m&i^mmm 1 

{0 0 0 13 

i$^mm^^zs^<Di¥m:smizm-r^. m^it. m^^^ 
/^^Mz^^t^n^n^^^mm^j^zf^<':>mt£m^3^ 

mv. %m.M^mm. ^mi^m}^^^z^m^mmt±x 

[0 0 0 33 

h7>>>x3^ (TFT) ^m^T^mmAms^nxf^^ 
^T^/N'-i- x{cje:< jsffl^n, #^'B#^:^^«©x.-i' 
{0 0 0 43 se*«fct), mm^^msi^vxm^ii^m 



( 3 ) 

3 

3^ - > t L- TH^* tc^^ ^ . 
[0 0 0 5] ;i©<i;-5?^£ri'T--f :/vhUi?xStDm^ 

to 0 0 63 3 0 Ot:EAT®<SST?;)ciH«KD 

[0 0 0 73 20 

Srffiffi U T T F T (Cf^M b T tifcfc =J X 

{0 0 0 83 T FT©M3t tcM-rS 7 :t h 

10 0 0 93 ;iCD7* h'7Xi5'«r ItScMfflf S^liJdJ: 
oT, l^i^Xh^*, ^T'U'^-^S', ^ISfe. #Xh 

[0 0 1 03 ««AJiteiSfc*f:T-fe^fci&{CiijSXS 
X>'3-hU&0, mmM. EC i ^ T T F T :^«^ffc * « 
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[0 0 1 23 ^fc, ^^^JC^fc-STFTWIfei^^TFT 
[0 0 133 

[0 0 1 43 «TK*56«<Of^i!l*te€ttl»iCiftWr 

^. 

[0 0 1 53 *-r, anco-exi? (:7*h-=?xi'i^ 
g) he*Kl 0 2iS:»J«-rs. 

[0 0 1 63 SJcti-^. tgstgi (di'-Hi^dBt) 10 4 

a. ^ 1 CD#SK¥aH*l8l 1 0 5 . nS!S:##-r-5:=F«i6 
i^^i^^-&tjm2«#^fl¥»«^iKi 0 6, -Si.xm\<ri 

wmwki 0 7^ie^, «Ks^^-r« (@2 (a) > . 

fl=K[S:ffll'iT%.J;H. c:ne.Ofll {104a, 

lOS, 1 0 6. 1 0 7) li:X/'?>y3^^^7^7XTCV 

[0 0 1 73 ^sco-^xi^ (7* hvxi? 2tsc 

a) xjtiBB 1 10 7 */'?^^— ->i*'L-c» 1 

OT»«fflij&>^;S:«.iE» (^;y-xia»3fc-t^«S (h*^ 

-omffi) ^.fs.^) 1 1 i^m^v, ±.mm2<D^mm 

^m^m 10 6 i^/t^'-- >i^LTn^^#-^-rs:T:i^ 
#lS«*^tfM2 0*^S#*#:|!il 10*JgflKU, ± 
IBSg 1 <D#aK^*<*:«l 1 0 5 */^5'-x>i/LT|g 1 
tD#SK^<s*#:lK 1 0 9^^^-fS <m2 <B) ) , 
[0 0 1 83 -ecD^. :^{cm2<0»«l 1 2€j5eiSi 

-r* m2 (D) ) . ;fe*3> m2<Dmmmi i2izvx 

[0 0 1 93 ^jct^iX. ^3©VXi7 (7* bTXi' 3tSC 
B) -eii^mZC^SKl 1 2S/1*'"->yL.T«2 

/■?^7-->i?'bTV-XSi^l 1 7S.^IIIS <KH'> 

^s) 1 1 s'&m^v, nm^M^t^^nm^m'^^ 

«fSB2<D#^Jfi|£««:Ml 1 0*/'<5'-x>^^LTnS 

;^d:^y— XM^Sl 1 5 S.O^ K K 1 1 € 

L. 1 <D#S«*««i:« 1 0 9 *-»*Lr^ 

1 <Dmmn^m^$^m 114 ^fl^sg-r-s « 3 (a) > . 

[0 0 2 03 Z.aDi:-ofS.mi^ii-t^C f^, H^TFT 
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[0 0 2 1 ] ^fz. v-:^mmitmmmmi:mvMmx' 

j;'5ii?mmcD^4fe€:S5±-r-6;iidi-c^-£. mm 
[0 0 2 2] :^mmmx'mjfi-t^^?&m'y:)mm-±. y- 
i. mKy~ hmm±\zm^-stirzmmm: i o 4 1 1, 

Hu-r>M«i 1 6 is «irev-xMis*it«WiBHu 

1 8 i:. mm^m±iz^^-&titzmmmm 119 t&w 
b, wie H i^-f 1 1 6 ^fcii^irsv— x®« 1 1 20 
scD— ipcDiSaa, Mte#f^^s#^#M 1 1 4©«giaR 

1 8cDSgWi:IRII&--Sc-r-5C:i:Sr«f«Si:f 

[0 0 2 3] s^t, m<D?^m<Dmmit^ y~hmmt, 
T, mmmm±izm^^tirzif—hm^i 0 2 1, 
m±izmm.^tift4¥mm^mn^mi i4t, MiB#«fc 

ffljgcl 1 6 MfiBy-X«it*fct*Hflf5KU-f 30 

OTB«ffiJttCJBjB£$n7t®^S« 1 1 9iSr«-L, Wffi 
}'U-<>mmi 1 5 *7tfitftiBV-X 1 1 6MJ^<Si— o 
cDSMtt, HtFl2#^^lt*«#:J^eoiffiM 1 1 4 »:J:J?MI5« 

HiN«ffil 1 9 cDSBMStJtjfte^a 1 1 SCDt'S-O® 
T, ffiS^^Mi:lcjgEE$nfcy-hiEl^l 0 2i. mm 

f- vwM±^z^^^i^.tz^mm i o 4 b^, mm&m 
m±.\zw^^tiitf^m%.m^^Wk \ 1 4 ttB#flst 

Wsa«ajtfc)^^$nfcH^^aii 1 gts-^-i,. ss^ 

y-XSH^l 1 lc:)T-^\z\t. MIBI^MM¥^{*^i, 
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[0 0 2 5] S&v JilB«lrtctC*S«,iT. 1 9 

mmM \ 1 9 sswii^w-r-s^wt-rn^^swn® 

M&^5^^gi!?£^, M^y-Xffi«l±tc«iilg 
[0 0 2 6] Sfc, *Migtf«. SWIHcO^ft^SR^g 
3tfcatt5&a-5rcSC)<^a§K6 O l CDJ^S^Sry— hffilS 6 

[0 0 2 7] e<Tc*3ei9®fP«:&j£*nii*icsii^-r 

[0 0 2 8] *-r, ^KD-TXi? <y:t h-^Xi? 1 tSc 

1) tfy- hE«i6 0 o&yt^a^6 0 \ w^t^. 

{0 0 2 9] Sfc^i"??, j|MK W-hmm) 6 0 2, 

tsw.zm'^mm.^n^. ai^ig i <D«««^jg^. « 

£?#^SK*^*^(::«; AT n M^£##-rs:^M«t7Em^ 
|@ttX/t -y i*4>:/^ X"^ C V D te^JBt»T»Sc©^-^ 

[0 0 3 0] kMmWm^ 0 24^> t£bBl6 0 1 

[0 0 3 1] m2CD-?Xi' (7* h-^Xi? 2*SC 

[0 0 3 2] ^wcM2©affli»s&«3t»i-r^. 

{0 0 3 3] 5*:tiT, Sg3<DTXi7 fVXi? 3tfc 

TrJi8B^2CD««8ti&/^5'— n>i/i.Tm2 0D»« 
«l*^eJS;SH3^^ffi6 0 4^?^J^b. iKffii^^/l^'- 
r:.>i^l.Ty-XiBli6 0 SRC/^ma C h* U-f >««) 
6 0 9 ^Jg^U. nM*^t-^T«>=PI««&^l»l*^irfg2 

iK^5E*^#crlg 2 cD#SM¥*«^m^^ e>^c^ y— X® 

0 5 €r^-rS. 

[0 0 3 4] 2:<Da;^;iie»jBei-r€.^:i^> s*tft 
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10 0 3 5] CCDi:^i5c«l«fr^c:iT, di 

<DdI]lH]^affi(C#-r^$fei^^6 0 2 if^H^mffiS O 4 
!!itjgfi£^tl«.©T-. Hig«g 6 0 4 <D^H};n{afli£ltfc 

[0 0 3 6] ±tBf^«:;^feJCJ:0#€>nS4:S!?gcD«jS; 

y-Me^6ooi, v-xaaig6 0 8^. swtt 

6 0 1 i:, Wey- hffii^S;r/SfifBia^±lc:j^fSdnT 
^ffi(caiHl$*^«.*feiSfcm6 0 2 mFlB«fi:»ig|6 0 2 
-htC®*£^tlfc#S,S¥^«:|iSi6 0 5i:. itFfB#aS* 
JdJ^fiE ^ nfe V 6 0 6 SlCJ! H V-i >« 
«6 0 7 t, S8i2y-X«JiE*fc«M82HV-r>Mi^± 
tCJ^fig$nfcV-7;B3ilS6 0 8 Sfc»«S6 0 9i, «F 
B«ffi6 0 9 J:tC}gi5£$n, fi.^«®tcaD3^W-rs.iSfe 
^6 0 2 J:t'JgfiE$nT«lFKfl[aSr*-rsilill«ffi 
6 0 4i:. ^&#LTti5;:i:*#|»it-S*»*|EiS«^ 

20 

[0 0 3 7] JblB«fi£{Ci5tr:.T, MfBy*- hSBSiB 0 0 
RrKftJffiftaSe 0 1 PB|— ««*%6Ja:-6ili€:«*Sti: 

6 0 7 *fcitffl[fBV-X««c6 0 8 CD— OCD^gBti, «( 
IB#^S¥«^l$t6 0 ^<n>^W&.nmmW&^ 0 9<D« 

— o®«M^^, wteei^^se 0 4<D«®]&atg5iB«s 30 
6 0 4©fe-5-ocDSB®t«i^~-®:-rsci<t£«F9iLT 

to 0 3 8] ±M%mm-^\<^'z. «iiBV"xm 

[0 0 3 9] Jiie#«t^iC*3i.iT, ttflBM&Jg, 

[0 0 4 0] Sfc. -hlB#«5!tf:*3UT, WIB^K. 40 

[0 0 4 1] Sit. -hlB&as£iC*5ViT. WffiV-XM 
Sema i: T X ^7 tc j; 0 Jg^ $ tlfc i L 
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[0 0 4 3] ^fc. ±El^«^iC*5tiT, Ba^Bi»«a 
[0 0 4 4] ±|B*«i^{C*5V^T. ^300^X^7 

10 0 4 51 

{0 0 4 6] Slf**^gBOTi'7--f ■/•rhUi'XSS 
X4;)clcRB;^ n75:««:<0«3(l^ ■p % ® 1 -^^DiHiKJlJ^ 

[0 0 4 7] ® 1 JC^-Ti^fc, j:c»T5'7-'f T^^'^MJ 

&y-hiB«s»re3£-r^y-xeijE&«sfc*i>Tti 

{0 0 4 8] Sfc. y-KeiSltV-X««liTCffl*tl 
fc®«tCttii3|S«li 1 1 9 35«ia«$nTViS. *fc, ^1 
<DHiSg«ffil 1 9iM/5:e.?it.i.t-5iC, B^^ffiil^U 
if^m^?.J^i;Sffi«Sl 2 0diV-XKi^ia;5:-pTViS, 

[O 0 4 9] iemiiffii 1 9®T*-^gl0^'5 

2 *coy— Hffi*l<!DJig*Ct*, hSBift 1 O 2 i^ff I' 

§SS^ 10 3 *«KB$tlTt.s^. Cf^i^SS^ 10 3 

«E-r^l6«M 10 4b *^fi*^t L.Tmil##*Sril^E£L 

[OOSO] Sit, hE«gl 0 2i:V— Xffi!«l 1 
7 053£MaSjfi^<r«X-f v=f-> ifm^i: t.T<DT F T*S 

[0 0 5 1] Sfc, Z:<^)TFT«. jfe»fe««tJt«CM 

)S:«V~XM^&^^H^'f ^ffiiS^. V-~X««i (V— 
XffitSJ 1 1 7 .i:-«f:PfiE**lfc) 1 1 8 <fit 
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(0 0 5 2} Sfc. y-xESi (y-xm®^?;) jtt/ 

[0 0 5 3] Sfc, ^lC3|^||S^f£9f*ii<D^-^, y- 

[0 0 5 4] l^«l{cy-7;«S^SI-5i2«i 2 0 

[0 0 5 5] jet±®«|j«7?Ji**K^W{r-DViX, JEtT 

•5. 20 
[0 0 5 6] 

miz'^-DxmmtzmmT^, mmiz\,-3:^mmo:>m 
^i,zm»itx. m<^»mizm»rcmf^<Dmm-t^^m(z 
i&m-r^ fz sb (Di^=fm<Df^mj:m^mmizm-r, 
[0 0 5 71 mz (A) fc4striT> 

I 0 0 (riin— z:>i^1±(D# 7 0 5 9:^f^X-^# 1 7 3 30 
[0 0 5 8] ^Vi-C, ^«g&»iS:^Bfc:?^iESLfc^, 

i7^m^v. 3^y'f->if\z^*)^mtsM^^w^\^xu 

Ei^l 0 3. BLt/f^^ 1 0 1) ^Wmt^. Z.<nt:^6>- 

u< tfei^- h«a 10 2 <D^m\z7—/^-^ifimm^ 40 

iZ^L-ft^ 

[0 0 5 9] hma^^tf ^r- hia^ii 1 0 2 

E«i 0 3. «^»cD«^i 0 itt. y;i' = r:'?A (A 

1) <cu) ^s:a:®^a«taa^«^4*fip^■^f}g^s-r^^: 

^5'> (Ti) , ^>i$r)l' (Ta) , i'>if7.y^> ^0 
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(W) . tU:?'5='> (Mo) , i'ni:, (Cr) . Nd 
fc, T i , Si, C r, Nd^iJ<C»Wittt««tt««iM 

[0 0 60] m^m^mm^mm-r^fti^izit. y~ h 

[0061] mm-it-'i xifi s mmm^-^u i^mm^mn 

mm<T3mi\:mi)-^^mi>mmm <a) t^mmmmmj^^ 

m^^fiES#mJS <B) <5:^£r«SLfc:::iS«lig^f -5, 
<B) »A1. Cu, Ta. Ti, W> Nd, C 

»mJS (A) t*^^fc^'>5';P (TaN) «i, Sft5'>i^ 

xt^^ (wn) Hi, sgfls^^a^^ (T i N) mn.E^m^ 

TS, <A) il^TCr, ««B <B) 

<i:L-TNd^^Wr.SA 1 i:^««L-fc:rS«ie^-r^ 

z-ttm^ L-^io #sis (A) « 1 0~ 1 0 0 m 

SD<a2 0~5 0 nm) mmM <B) St2 0 0 

~4 0 0nm U< 1*2 S 0 ~ 3 5 0 nm) itf 

[0 0 6 2] — :*:WfflicSffi-r-S>{cta»l^tt»«t£ 

mmi>^<^^^mmm (a) i«^««tt«^eF*»6fi6s 

«^fi (B) iiBi^e*«tt«!|6}A^e««.^«Ji (c) 

(B) TJl'S-'J'A -(A 
1) €*£5^i-rstf«T»«l., jffiAl<D#t{t, 0. 0 

1 ~5atoinic%<:DX;*:3>>'>J'A <Sc) , Ti. Nd, 

$^un> (s i) «i;*^*r-5A 1 sfi6ffl-r*. ««s 

(C) l^^«M (B) ©A Hct:ayi'*«56^feT«iOOS 
B&<Sa«d**S. ^«)H (A) ttl 0~ 1 0 0 nm <m 
Slx<«2 0~S 0 nm) iU, tB) «2 O 0 

~4 0 0nm (»S L< it2 S O ~ 3 S 0 nm) 
3(t«H (C) «1 0~ 1 0 0 nm {»St'<{S2 O'-S 
Onm) tTS. atKaitfiW-^ta, T i ^5'-^ .s' h^L 
fcX/t-i/iS'tetcicO^-mg (A) ^Ti^TSOnro® 

m'^izmwLV. A 1 ^^'-yy vnvitT^ny^m^zii 

r}mmM (B) SA 1 m-^Z O O nmOS^iC^^L, 
T i 7&^-fy hiLfcX/-?ty:5'jSlC<tO»ttJB <C) 

^T iMtfS 0 nm.a:>m^\z.mm.V-ft. 
[0 0 6 3] *i^-?f. mm 1 0 4 a^^BiCfiKJK-r 
«6»K1 0 4 a«XA>y^'&€-fflVi. jK»* S 0- 

2 0 0 nrntT^o 

{O 0 6 4 ] SfeSdSi 1 0 4 a i Vxmiti- U 
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II 

[0 0 6 5] 'M.\Z.. m^Wi \ 0 4 a±tC5 0~2 0 0 n 
m (?if*L<ttl 0 0~l 5 Onm) co#STmi<D# 

ftMS^'Jn> (a-S i ) JK^&l 0 0 nmcDPSfC}^*^ 

¥J»#lit> ^^^W->Un>y;i,-?r-r>AM (S i,Ge 
(0<X<1) ) . IfSMi'Un^j^j-m h 

< s i . c, ) n.ii<fynmm.wm^mt^^%m^^^m 

[0 0 6 6] —mnm inm-^tc\%x>W) <r>-^m 
mytm^^m-r^m 2 o:>^mm^mi^m& 2 0 ~ s 0 n zo 

mCDJSST?JgJS!t-rs. —^W^ (nM*fc«pM) 

C V D^^X/-^ ^' t'«>ii^cD:*S'rifeffi tC0 
j|gT-5= *IIMfH|-e(a. U> (P) ^^^iB^tifci^Urr 

U 3 >]|g (m c - S i : H) -tffl^^LT=b&t>, 30 
[0 0 6 7] ^tt, ^®*J«;&i^/j:S^lC0*^Ml 0 

10 7 LT«. ® 2 <7>#«K^«#:|li 1 0 6 i: 

:feStl-r. Al. Cr, Ta. T \ij^^m.Wntz.7m^ 

m 1 ®^«m 1 0 7 iLT, 50~15 0nm 

SZl'i'A (A 1 ) $3 0 0~4 0 0 nmCDflit^^Jgfie 40 
L-, 3F^>Jr^CDJilCT 0 0~1 5 0 nmODfllS 

Til^^Lfc (^2 (A) ) , 
[0 0 6 8] mmm. l O 4 a . ® 1 cr)|^aM#»#:« 1 
0 5, nS&ft#-rs^*^«l7c3llSr#tf3g2®*®K4^ 

10 6, 1 1 0 7 ttu-rnt)5i^ 

•y^'^Tff^Mt- ^dt^^-C^-S. :if^mm-^\t.. dtl^* 
«DM (104a. 105, 106, 107) ^ 
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c: t < ass L r «« 11. 

A^I§lh-r«.Cli*^T^-5. 
{0 0 6 91 ^{C, hUyy^y^-— 
ff<^i. Uv'X hVXi? 1 0 8 «^P)5feb, X>y?^>i^»C.i; 

MS:0:Fl/'f >«Si:^C'&) 1 1 1 ^J^^-T-S. r.a:>U 
'i-x»/5f'>i^^fflt>«. ;:cD^, SB i cd»«*| i o 7 , 

n ^^#-^-r^^M^7c*^'&jjm 2 <^)#f 

10 6, SiCKIg 1 (n^^m^mWWk 1 0 5 t'V 
X hVXi' 1 0 8 ^•?Xi'^bTX'y^>^f$tl, 
TFTg|5(C*l.:>T«, mi©««K36*6;&:«aBtai 1 

1 , x^m.^^^t^^mm7m^^»3W. 2 (Di^mm.^m 
mm. 110, 1 i 0 9 *t-€-n^ 

1 , ©g^;«fXi&SJe;tf X t L-yt I* ^-f xy ^>>/tcJ; 
D , T i A 1 Mi T i K^lg^^jaSl^fc^ 1 0»« 
Ml 0 7^X>yg^>i!'L> S^&:tfX*CF,i:0,cr)^^ 
:tfXJc-re;^.T^ 1 ©*||fl¥»#:M 1 0 SXWtnaSM 

mm.m\z.w^\^tz. (H2 (B) ) sfc, §«^t*5ti 

TttSSKISl 0 S ii^gtlKl 0 4 a «;^l., 
^gi5{C*V»Tt>, Sil^ 1 O 1 iLmm 1 « 4 as&s«*. 
[0 0 7 0]^{;!:. Ixv^x h-7X4' 1 0 8*18?^ L-fc 

Sg^gg®/1-y K^:iJ-^ll^Ti.i*i^«ygil 0 4 a<£S^ 

Xi^'^^^-r^, <M2 (C) ) '>-^K— 7Xi> 
|-«;;^TX:? U— >WJSfc<i:D Pi^X h-^XiJ'SrPiSfe 
bTX -y 9^ >*^-^X i7 i L-T J; t^i. 

{0 0 7 1] :triB^c®?«««fis*»e.3a;s^^^^®a| 

«fiii 1 2^&^^-r^„ (^2 (D) ) -^tz.. z,<r>^<r> 

mizmm^ixtzf^2<Dmmmi 1 2i*s^t.TVi3kt,>. 
[0 0 7 2] ::©|g2<o»afflli i2<ommt^ Kit-f 

>i?'i7A {ln,0,) ^^ffc-f >->'':7 Aglft:XX^# 
{ I n: O,— S n O, , I TOi:l^iB-r-S) fe^^XA 

L-. mz I TOC0X^y5^>y«^^i*?|g^i,'^-r^iCD 

•c. x-yf^>>/]!)ai1ft^£:^#-r*fc*6{c:S!ft:'f >~J^i. 

l?ffcffij&^<fe (I n,0,— ZnO) ^jHr»Tt>&Vi. m. 
flS-f >5?e?AilfciEI&'&^ttSffi^«ltiC«n, I TO 

1 1 2 i^jsfeT^ia«g 1 1 1 ^A 1 mt^fm.v'^^mm. 

^*igi6Sfcee)4C;*fU';7A <Ga) 3S:mi1S\V1im^W^ 
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(ZnO:Ga) Uii^m^^^Ziitii'^^^, 
{0 0 7 3] :k\Z. »3CD-7:t hUyi^5 7-f-Xa* 
frVi, Uv^X hvxi?- 1 1 3 a~ 1 1 3 c ^•J^^L, 

114. y — 1 1 5 3fetit H U"f >mm 1 1 

mi 1 9^}gfi!E-r-& (S3 (A) ) , 

t0 0 7 4j z.<of^3oy:thUVif^y^~T.mit. 

^2<Dmmmi i 2t:/^^~=L>if-r&±mm\z. mm 

1 1 0 1 W#^M¥«#:M 1 0 9 <D-m^ 

I To*>^Si:-5^2o««igii 1 z^mstt 

5^>^?'}cj:»PEISSl 1 1 *SW«)fcK5*bfcSfc. 

©#S«¥^^IWl 1 Ot^PSW¥^^^l 0 9 CD— SB 
^X5/5^>iyL.fc. 3^*3, ^/X^yhX-y 
?>i't H^'fXy^>ifi:$fflHfcAt, 20 

X * ^gfijl*? L T H 5 -I" X -y > :^CD ^f^-^ff -3 T J: 
I'ib, JISg#*iKiS!§S£<&3ifi:«S?l,T'i^x.y Hx>y5^ 

1 0 0 7 5] *fc, miKommt^ i 

tt^LT^o. Dass^wrsm 1 tD#^«^js^«^i^ 1 i 

1 7 i F t'-f 118 t-^s-iftsn, nM'tn 
^f^TMifeTcPS&^trmBO^aiK^^ft^BIl 1 0« 

y-7>m^ 1 1 5 1 F i^^- >M« 1 1 6 iz^m^n^, 

Sfc. y-XiBlii:»-r-&m2fiD«mMl 2 OiS. y~ 30 

m2®^^i^l 2 0$^^LTfeJ:«.^. 
[0 0 7 6] Jl<D||3CD7:i- h>Jyi^^>'^'-X 

S«C^v»T, ^SSClCcfett'&ilSWK 10 4b Sr^«lt:i 

LT, w«ia^ 10 3 izmmmm 1 1 9 tT®«f#«!S« 
[0 0 7 7] sfc. ^:®m3©7*^uy^^^7^'-x 

Mizis^^X. l^i^X K-TXi' 1 1 3 cTailriSjg^liPSwJ^ 40 

[0 0 7 8]^(C. Ui^X h"7X.i? 1 1 3 a— 1 1 3 c 
COtltl^CDifWH^SS (B) {^^^L-Jto 
UiS. SI ttl OCDB^CJhffiiaT^O, A-A'*g 
C;iB-B'«tCiQo^:fK®Sdi^-tl-e*tlS3 (B) tcffl 

{0 0 7 9] ^fc. 119 (A) it. CCOimm^(OV-h 

mmm'f-ms 01. Riyty-xiB^^^gBs 0 2©±s 

SMBffiCttHC^-^^fflt,iT<.i^o S9 <B) It 50 
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m9 (A) «f"CDE-E'« 3fet^F-F'«!i4c:e':>fclKW 

s<cffis-r«., gi9 (A) iz^i^x. mmmmm*^^t£. 
•s. sfc, H9 (B) tcfetif, 504\,tmmm: do 

#?jESil<&^?^^2CD#^a®*«i*:ffi (1 15}6>«,«ft-r 

{0 0 8 0] ;:-5LT3iii<o7* huyy^^-r— xa 

nf^^:^;HSTFT2 0 1 i£*-r-6«l!lTFTS> ««F 

(D^izmmmi 2 1 ^£ii«&3tcp;«-rs. iBi»iiei 2 i 
^Mnmzm^-r^:^^^ vxit. x u - >^»Sfe* 

t^TPi^X h-?Xi'€rJg^Lr^*-r-g.:&tt€:fflViT% 

{0 0 8 2] ^fc, ffi(&i«i 2 liz^kiyifmm^mv 
xm^%=?-*m^-'iE<!:>-:f\^^)v h AS:itt>Tse^-rs 

{0 0 8 31 Ti'^^-f ^^VhUi'XXISi, n 

\^mm 1 2 2 iSBfSjtt 12 3 id^igt-t e.iifc?sffS]»ig i 

2 4 i:^X^-1^-r»«fBm^«ii#L-3k*^6 ^—JPJSSfC 

»«©fiatc^s«*n 2 sssA-rs. «!»««i 2 s 

(4^^ CD CD ^ ® ffl -rtli*^ < JC« T N»?^^ffl 

■rs. 

{0 0 843 ^IC, SS^aUOJA^jSg^ 1 0 1 \ZyU^'^ 
~f}Vrf^)>hmmW, (Flexible Printed Circuit: FP 

^ ji'A 12 9 izmum 12 8 amsSc^tix^^x. 

^ij^mmmmmmitmrnm I 2 e^. ^cD"fi'^A$ 

^^Tl^iS^ 1 2 7ir<tO«^^tl, dcDm^l 2 7*t 

A;'jisg^ 1 0 1 ±<D^mmmm^mim 1 2 s 

3 0*SttS (^3 <C) ) . 

{0 0 8 5] meitTi7 7-^f-rh>Ji7::^mU(ommM 

i::m^m<Dmm&m.m'r^'mx^^. mmz 1 oj^ics 
mmM2 1 1 iot^it en, H^j^icfty- h««i2 0 8 



( 9 

«.nf^-r^JH!TFT2 0 lUi^mmznjBl^Tm-f ^ 
tlTV^^o nf^i-^^JPMTFT 2 0 1 CD H l/-f >#JtC{S 

is^msi 1 dRMmmmz o 2;<;^®sgt> ^m^m 
2 0 2 ofe^-::&®ii^tt§«ffiai2 o 9fcgiSibTVi 

n9^A'^;HSTFT2 0 1 t«lt^S2 0 2<Dl«jt 
(B) T^-rn^-^':?.JH!TFT2 0 lii-^Jt^ 
«2 0 2 i:mU^<Di:-r^o 

[0 0 8 6] S«®-*<D4ga8JC«, ftSE<t#SA:tlt- 
SA^rSS}^g52 0 5*t?^fi!4$tl. aMiaia2 0 6lCj;o 10 

ttia^|t^I^^A:;^j-r^A::^i«^@E2 0 3*iJ^fiE$n. g5 
i^EIS2 0 4 iwioXV— XE«2 0 TtaMUTVi 

y-hSa^2 0 8, V-Xiei^2 0 7, §SSEia2 

sfc. mmB^t:xti-r^xi3m=f^^2 i 2 ttt^Eii 

2 13 S^ft. A:trSB^ai2 0 3 t3?S:CV-XfiBilSl<t 

ilES^^ii-T'femti. A:^I^T^^2 0 3. 20 s, 2 12 

[00 8 7] immm 2} mi \tm^mMmm<omm:b 

TV>-S. -eUXv y^'^— tJ-3 2 2Jcj;-=>T®<*:3 2 1 tC 
@^$tl^. 

[0 0 8 8] TJciB. lliffi^Uc:J;0#etlS|JJ^S>'tJ 30 

/h$< lcin'Asec@lSL*^#enTI/»&U4, 

TAB (tape autoaiatedboEiding) :^^-^COG 
(chip on glass) ::S-jS:T|gS$tlTt»S<. J^^M^ajT 
«, I C5=^!y37'3 1 SfCKKlilSSSJgliEL, TAB55r5S: 

(Flexible Printed Circuit: FPC) 

'r:Kt>mf- 3 0 2 iffiitt-r'S. A;bie? «iSii 3 0 3 Jh 
««tt^«SiJ3 1 1 i> -e©4'tcSASn^7itt'^«;>ty 
1 2 fCj; OtSm^tl, c:<D*i^ 3 1 2*5A^jS^3 0 2 

i^iSHi^ 3 1 0 t ;i i: c J: 13 , cogg^i-r^ 

^Sae»Sfc«6fcl»BtB3 1 Bd^gattibtlTUS., 

[0 0 8 9] I c^v-:fz I z^tny-fz I Ai^mwM 
3 1 oi=:^*ilL.v taiBtrW^s 1 ST'iiiJi^nT!.*^. ^ 50 
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x^-^mmmz 1 o^M^isi^s 1 « T^-<D«6«ns^ma 

«3 1 T \zmm^Hx\,^^, ^UT, ajgs<o^«a«* 

^gXt*5t<tfS]«« 3 0 4 \zmSi 3 1 9 iL^mftW' 3 2 0 

[0 0 9 0] mmm 3 ] ^^igesj-Kftt, «ttSi<£)g^ 

vtcm^m &\zynt, fAii. :^mmmit. mmmi<Dm 

Tizwimt^. S3 (B) izns^-r^mmitm— 

[0 0 9 1] *-r, ^mmiiz'^-oTms (b) co^^ii 

[0 0 9 2] :^\,^X. m4<D-7:thf)Vif^y'(—T.m 
mtS-m-^^W^L-X. HmTFTgStC*>ViTtiiSse«K4 

0 2. ii^^fc*3viTnss«iiee£iiS4 o \?^^ti^tim 

4 © 7 * h U V if ^ -XSfC i 0 »!/i|S^*fei|*m 4 
0 1 ^l»r*bT, 3ii}^aS<^Si^ 1 0 1 i:iCJgJ5ic$nfc« 

[0 0 9 3] c:-5L.T**ii0»j-eK. 4'®cD7:a-huy 
if57-<— X@{CJ;D. 4#C<r)7:i- ^■^x.^?^ffifflb 
TFT, ffijt^S^^^^4i-SC:i:d«X^S, -^LT, 

z.ne>^m^o:}mm\:znmvx-^ h ^} if T^mzmmh,, 
mnu^mmt^ z.iz\z^'or i^ y^-c •:f-^ v^} 7,m<r> 

[0 0 9 4] /j:*>. ^^ii-gsj^, mmm i *fcf^*i®i« 
[0 0 9 5] 1*^094] mmm i rft, ^^jk, ^ i 

[0 0 9 6] «fei^^, m 1 

S.afnM^£W-^TS^itet)S*^-&tJm2®|^a 
St^f^^frBI* C V D jfe^Jg* U &. 

[0 0 9 7] mmm-ti-xmitmiti^u 
mmmmsci 3-7 omhz, »*u<tt2 7~6om 



It 
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IS 



h i&mmit © J: ^ umit^it >- u ^ jcisje * 
[0 0 9 8] mit>'U:nym^m^^^m'^\z 

<Tetraethyl Ortbosilicate : TEOS) tOt t.%M 
SJt£;BE±f4 OPa, 2 5 0 ~ 3 5 CCt 

^^S(13. 5 6MH z) «;^3^aO. 5~0. 

[0 0 9 9] Sfc. ^1 ®#^S¥«#:iKi:L'T, -R;^ 20 
-SI : H) 10 0 nin©J?;${tJP*K-r'S. ^1© 

::^vXvcvD^gic*3^iT> «®^SIS:i3~7 

OMHz, i(f*L<tt2 7 — 6 OMHz"elTAtfJ:V». 
«liStSSc2 7-6 0MH2^^£5J:i(CJ;0ESESI«8! 

[0 10 0] ±igi&iitKs.tJ^±fa^ 1 ffl#^sf* 

3l#:m<!0:/^XVCVDfeKiSjGSBJ(C*ViT, 10 0 

~i 0 0 kHz ®/t;^x^pl^fc«^^TA.^^, :/5X^c 

V D ^ ©^48 S is IC i -5 A- ^ Ji/ CD ^ ^ * < C i: 

[0 10 1] sfc. -mmmo^-^mmTc 

i^S^tf^ 2 2 0-8 0 nm©^$ 

7?JI^^-r«.. n^<iD7f:M«!j7E5Jl*^*-r-5a- 40 

S i : Hm'^m^-tni,t^< . ^(Dfz.it>\Zz^y> <S i 
H.) C^ifbTO. 1 ~ 5 %<DS^-e7';tX7'r> (P 

^^tsm 2 ©#SK¥a|#:M 1 0 6 \Zi^7LX:^mim.m 

av'U=i>gi (jti c "S i : H) ^m^^T-h^k^^, 

[0 10 2] z.tiib<7^m.\t. K^^ii7.^m&^K)m^^ 

SJ^S$ffl!.i, c:*a'5.cDSi«r:*:^{zi|-rci:Sc<BMt- 



{0 10 3] fSi^, :^mMmit, 1 7iM3 0D5ri-r 

[0104] immmsi mmmi^ititmmm4x 

i?i6#7cig<&^4jm 2 ^ 1 ©S^M^ 

W^*;, »MWt::«Sf z.<D^^izmmm 

[01051010 iz:^mmmx7n'rmm: mmmm-y 

10—1 Sd^St^tt^^fi-rS^^W^— 

[0 10 6] 10, 1 5Xw:^ti^^-Y>^'^~-it, mM 

mmmw 3 0 s5^x-5"Atc«A-r*fc«t»©a- ho 

yi^^X^^. 1 l«Mi(t«l 0 4 Sr*IS-r€.fc66©^ 
l©^^>/N'--^i&^, 1 2 JtBl ©#SiK##*Kl 
0 5 S:*£i^-r<&fti«)©^ 2 W^--^- >/t— 1 3« 
nS^##-r ^^2 ©#^a«3|^^{^l!i 1 0 6 SrfifeWrS 
S:*©^3©^-f W^C-T-**, 14«|gl©*«Sll 

0 7S:^^-r-£.75:4e>©®4©^^>>'t— Tib*. 

2 Ott#^+'>/t-{C*H.T*jitC««*tlfcK«©ft 

[0 10 7] fiJlTfCiltfP©— W^SsrT. 

[0 10 8] Saj, ^T©f^-V >/^-«, -^aiiJt^tli 

^T©y-h#2 2-2 7 ^mmvtz^miiT^. 

[0 10 9] ^T. i!aSS««^jBc^3&«JRilfi$n&:^J'fe 
h©JlKA^, ®:^L-;^j:VvD- h♦a^/^?^©lP$ffl®T 
*^^.jai3ss«3 0^ i«t«tomb, axj^'yhy-A2i 

tCJ;oT#^3l*2 OlCSJOtof. C©|S, *jlStC*3<.i 

1 tcagoT^^nfcSISl 0 1 , I0 2v 10 3*^^ 

{0 110] ^:c-ey-h#2 2^ffl«u, ^ti^y- 

K^f 2 3 ^Wtt^o * 1 ©5^+ >A*- 1 1 '^Ma 

S«3 0^^M-r^. Ml ©^^>A"F*3-eitl 5 o-c 

7&^^ 3 0 ox:(Dumxmmmm&n^K mumi o 4^ 
K. ^<m^t:«*tt. ^Ac«c:tie>©meM^^ttffl-r 

LTt/i^d^. -JgS/c«HH15(.J:©aS«iiai:L-Tt>J; 
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to 1 1 1] f&mm<D0SiwmTms mmmm^tri:^-/ h 

1 2 (C^j^^nS, m 2 (05^ -V >A— rtTtA^ 1 

>/i-,J:itnt{ci 5 o'c~3 0 ox:<nmm~(^Mi&m^ 

ffVi, ::^7X^CVDST^l CD|^aH*^«cgil 0 5 

0'C~5 0 0"Ci:LT7K5^Sgffi^te«-r-S7ts6<73l^ffiS 10 
[0 112] m 1 C#NSM^^*«OB£a^T^, iSS 

i 5 o"c~3 0 ox:<Dumx'm.mmm^n^'^^ ~f 

As) ^^tym2 0#aM4£»*IRi 0 6^^i^., & 
to 1 1 3] nM^#-%-r-S^j^tl7£*S-&trm2<D#^ 

to 1 1 4] c:oJ;5KLXiz3S*«igtte*)i::fKm$nfc 
5 {C^M^n^-fe-y h 2 9 KiRlfl^n^). 30 

[0 115] f$.i&. m \ ojc^ufc^att— «»jicjs#)i 
[0116] [SiiSSfsj 6 ] ^m/k 5 -ett, iSiS:«>?^ > 

iSK^ o ^ * CS[H bfc. 
[0 117] 3|s:^i6«sjT«S 1 HC*bjiS:|giB->X5^A 
SffiVifc. HI HCfetriT, 4 0«jffl3S^1S> 5 0a^^ 40 
il^. 4 4. 4 6 tta— HP->'i'^, 4 5af^i'>A 
4 2. 4 3«;j!?-fe-y 2^ll8S^"e«»«JS 

iii^ I' * u s f^ss *g)f <fcii&fr ra-^ ^ W'J-Tmsj^ 

[0 118] *^^^ttSIS£«sil 7IiM4®Vimd^--i 
[0 119] fcfc'L,. 1 tcMfflt-.5«^tCi*, ^ 

n-7.^Ktm7Lx^wm i o 4 , ^ i 

1 0 5> nMS-fsr-^-r-S5F*fi^7c3g&#t5"^2®#^M 50 
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^■mmm 10 6, mi (Di»«« 107 sr«iu^^-rti« 

[0 12 0] Sfc, »SS«l«4{C]gfflt-'5«^}rtS. M 
^, SJS;«fXS:An#^Ti|fe»JlllO 4, miCD#®lf 

co#s®¥^#:|g 10 6 ^mm^^-^tv,t^^^^, 
[0121] mmm 1 1 mmm i -^tt, ns<&ft#-r 

{0 1 2 2] :7'9XTCVDfeSfflli, SjS;yx.i:bT 
i^^> (S i H,) C^JUTO. l~5%©»^-e7* 

7i7w'> (PH,) *^*D-rn«. nstihr-^T-s^fe 

[0123] [^^ifs 8 ] nmm 7 n MSrft-^-r 
^^mm7tmt:^tsm 2 o^aa^aifl^K^&t/^XTc 

VD^TP;^L.&09^^L.fc/5^, nigs- 

[0 12 4] Jg^S**8 0-3 OOr, *ff*L.<l±l 
40~2 0 0'Ci:L, 7Ki^-^#'»?Lfc->5 >*'X (Si 
H. :H, = 1 : 10~100) i^^X^-O <P 
H,) i©jg'&:«fX?£S*S^fXi:L. :^fXMS:0. 1 - 
1 0 T o r r , WcM%.iJ^ 1 0 ~ 3 0 0 mW/ c m' i: 

[0 12 5] £*;^«9] ® 1 2«COC:5&^^fflt,i 

mi®sffitcas9gM«8o 3, f^mxmtsm^ 

8 0 4, »iaiB«8 0 5 55«Jg»3o$nTVi«>. ,^«STa* 

tlfc^^«, ^*^«® I C5^-yXftS0^*5^Mit 8 0 
lix-^'^ffi'J<OIC5^-yr^ftS0'&to'ti-M«8 0 2X$> 

■s, m 2 ©»«8 0 8 jci^^isimas 0 9 tlim^^tl> 

V'-Jl/^JS 1 OT-mi ©»«8 0 0<i:ft5t)-&t)Ja--5. 
-}]^$t8 1 0<DF^«Si-4t^E^*^itA$n^S^8 1 1 * 

fg^T-s. ^ 1 (Dmmiim 2 <Dmm.^\tm^comm^^ 

*iB, X;>t^"^i5'«*CD*i-&Jc:«l~4ui»<fr^o 

[0 12 6] IC^-y-T'SOe, 8 0 7 ft, 7=^— ^'^fi'J 

mmzm^t^, ^i-g^Aa^^^s o 4tctt. t^ua^^ 

JPT'U > hSe«1S : FlexiblePrint€d Circuit) 8 12 
*BiS0«W'6, FPC8 1 2 0^«fBi^€rKse>-&fci!64C 
*t^«8 1 3^^ttT*)Ati= C 3 LTm^^^^'SK^ 
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[0 12 7] I c9-yr^mi<Dmm±\zmm-r 
eo-^j^rs^-r. ^13 (A) 1 oa«9 0 UCI C 

TtiS. H 1 cDm«9 0 1 i:{tliBi^M^9 0 2 . ?ift! 10 

^9 0 6, mmm&zfxmi3m'^9 o 7*^^iie>tiT 

ti^. m2CDS««>'-;W9 0 4T^1 tD»«9 0 1 

10 1 2 83 Sfc. giiggSg«SJ^tXAtiB;f3ili^9 0 TCD- 
I^&tDSgtCttF P C 9 1 2*tS*tt#m#X-S«StlTVi 

4^$nfc®:+~^BritniS®^mtt5^^f^9 1 4*^?>*!g 
0, #mtt«t^9 1 4{C=fcO«Sgffi^S:DtAffl:'3^^^9 

07iFPC9i2 ic^jK^n/iffiiigg 1 3 ttim%m 20 

^mxf^ 1 <^»«{c#«$n, »jt9 1 1 ^izsx^ti 
fc««tt&^ 9 1 ofciD, I €^^7^9 0 ssciatte. 

tlfcAW:^SS^9 0 9 t§lffl«ii9 0 6 *fc«S!KBBiSlK 
tltAai*^^ 9 0 7 i«^«II'^iK^nTli-£.<, 

[0 12 93 Sfc. H 1 3 (B) T-5^-rj:5!C^ 1 <DM 
«tC I C^';/-:/5rS«**9 1 6THSbT, Au'J-fi' 

9 1 7cj;o;<,7"-f ydS' H^-f^toAffl*«^igimia 

[0 13 0] I C^yZf<Dmm:^mitmi 2:8(.ZJ^mi 3 
VitSl,mz^{ii:mtDCOG-;^m'^U'i^^>y'^ 
[0 13 13 **4S0ytd:*Jg0i| 1 , 3 7iM8<D!.i-mdi 
[0 1 3 23 im^m 1 0 ] SJtM 1 Tf4SS^©«^ 

to 1 3 33 *-r, i(eaifeiss-%-r^s«*fflja-r«.. 

[0 13 4] -A^^T', mm.±iz^m^fmii^^f£^mm.m 
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^r'— hs*g 6 0 0 2fcc^*a«»6 0 1 mtSif^. z.<r>i}M 

{h%eo \<Dmmt.m\zWL^^ti-r, a^fSj^WtB 

7t, i£b^6 0 1 ^ngijesfciaeL'Tfe^jSBijicKSbT 

[0 1 3 53 ^^^^x. mm: itf-vmmm e 0 2, 
tjm2cD#NSM¥^#«i> ms^KDmrnm^mk^ « 

>/t-f^*fcttra— g^-^- >/^—nxmmm\z:kmAzm'r 

z:iix^mm<^m.x^m±.x^ ^, 
[0 1 3 63 ±m^mm6 0 21*, laace 0 i*t?g*£$ 

{0 1 3 73 ifevi-^r, B2CD-7Xi? C?* h'^T.if 

iK*^ 6 2. iai^ m \z V - :Kmm]Sk.zmm ( f w-f >« 

5^— - >if LT n mSr^^-r-S^Mi^TCilf S-g-tJM 2 ® 

/^^'--yi/vxm 1 <D^mm^mi^m^m^-^^' 
10 1 3 8] ^<Dm. ±mizf^2<Dmnm'&mS:'r^, 

[0 1 3 93 ll3CDvXi> iy^t hTXi' stfc 

B) ^?±Bm2©a|«JB^*/t^?-->if^^TSg2<©»« 

r:>ifUTV-XS2i!S6 0 S&Z^mm (F W>««) 
6 0 9^JgfifeL, nm*#4--r«^*i4S>7C*s£^t3'^2 

0 e&C/CHU-OMiSe 0 7 Sr^sSL. 1 ® 

4^mm^m<$:m^~mm^hx^ i <o0^n^mi¥mQ 
0 s*}g^-r«. 

{0 1 4 03 zv L-T. ^fbgg 6 0 1 ±izmm^tif^mm 

6 0 2 ±(CiS^«iS6 0 4i«fpf£^tl^®'?> Hitl^ai 

6 o 4<oiimizm&^mt^xiftWLm.m&m^ 
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